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SPECIFICATION 

TO WHOM IT MAY CONCERN:- 

BE IT KNOWN, THAT I, ALBERT W. PATTERSON citizen of Canada, 
residing at 13417 Colley Rd., RR #4, West Lome, Ontario, NOL 2P0, CANADA, have 
invented or discovered certain new and useful improvements in:- 

HINGED PADDLE PUMP 



of which the following is a specification. 
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TITLE OF THE INVENTION 



HINGED PADDLE PUMP 



FIELD OF THE INVENTION 

[0001] The present invention relates to a rotary, positive displacement pump 

for fluids, and more particularly to such a pump having a housed rotor with pivoting 
paddles. 

BACKGROUND OF THE INVENTION 

[0002] The present invention falls within a family of inventions by the inventor 

such as those described in U.S. Patent No. 6,554,596 entitled "FLUID TURBINE 
DEVICE" issued April 29, 2003 and U.S. Patent Application Serial No. 10/680,236, 
entitled "ROTARY PISTONS". These inventions essentially relate to rotary pistons, 
motors and pumps in the nature having encased rotors with radially extending vanes 
which move in and out of the rotors, depending on their location within the casing. 
The vane movement in and out of the rotor is achieved by cam surfaces within the 
casing. The walls of the casing are not of uniform radius, and are formed so as to 
facilitate movement of the vanes and flow of fluid between inlet and outlet ports in the 
casing. 

[0003] There has been a need to develop a pump which is stronger than 

conventional pumps, and which can be used in applications for moving heavy fluids 
or fluids with solids in them. 

[0004] It is an object of the present invention to provide an improved pump for 

such applications. 

SUMMARY OF THE INVENTION 

[0005] In accordance with the present invention there is provided a rotary 

pump for fluids. The pump comprises a shaft to rotate about a longitudinal axis and a 



rotor centrally secured to the shaft. The rotor has a body with a cylindrical surface 
which extends between spaced ends. Rotor disks are secured to the rotor at each 
end, and secured at their centers to the shaft. A housing encases the shaft and rotor 
and rotor disks within an internal cavity, with the shaft extending outside of the 
housing. The housing has interior end walls adjacent to the rotor disks and an 
interior side wall. Fluid inlet and fluid outlet ports are provided in the side wall. A first 
portion of the interior side wall of the housing is cylindrical and curved with constant 
radius over an angle of about approximately 180°. This portion is spaced a constant 
distance from confronting portions of the cylindrical surface of the rotor. A second 
portion of the interior side wall of the housing extends between the extremities of the 
first portion of the interior side wall and is of curvature of greater radius than that of 
the first portion. The cylindrical surface of the rotor is proximal to the interior side wall 
of the housing at a point between the inlet and outlet ports about midway on the 
second portion. The inlet and outlet ports are located in this second portion of the 
interior side wall of the housing. A plurality of equally spaced, similarly contoured 
pockets are provided, extending longitudinally across its cylindrical surface. 

[0006] A similar paddle is secured to the rotor in each pocket, to pivot about a 

point at a rearward side of the paddle, for movement between an extended position 
with a portion of the paddle extending outwardly beyond the cylindrical surface of the 
rotor, and a retracted position wherein the paddle is seated entirely within its 
corresponding pocket. The paddles extend longitudinally the length of the pockets 
and are spaced from adjacent paddles so that there is always at least one paddle 
positioned between the inlet port and the outlet port. Each paddle and pocket are 
configured so that when the paddle is in retracted position, it provides an exterior 
surface which conforms to the cylindrical surface of the rotor and closes the pocket, 
and between that position and extended position, it bears against the interior side 
wall of the housing while still closing the pocket. A means is provided to bias each 
paddle towards extended position, but to allow the paddle to move towards retracted 
position under urging of the interior side wall during operation of the device. 

[0007] The rotor disks, housing and paddles are constructed so that, during 
operation of the device, fluid entering the housing through the inlet port is carried by 
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the rotor, in sealed compartments formed between adjacent paddles, the rotor 
cylindrical surface between those paddles, the rotor disks and corresponding portions 
of the side wall of the housing, until the adjacent vanes encompass the outlet port 
where the fluid is expelled from the housing. 

[0008] In a preferred embodiment, each paddle has outwardly extending 

shoulders at opposite ends. The shoulders extend into corresponding pockets 
formed at appropriate locations in the rotor disks. The pockets in the rotor disks are 
formed so as to restrict further outward movement of the corresponding shoulder of 
the paddle with respect to the cylindrical surface of the rotor when the paddle is at its 
extended position, and to restrict further inward movement of that shoulder when the 
paddle is at its retracted position. 

[0009] The pump according to the present invention provides a device which is 

relatively cheap to construct, since it needs only the side wall of the casing as its cam 
surface for operation of the paddles. As will be discussed in more detail 
subsequently herein, a pump according to the present invention is particularly well 
suited for movement of heavy fluids or even fluids with solids in them. A wide range 
of applications for the pump according to the present invention is envisaged. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] These and other advantages of the invention will become apparent 

upon reading the following detailed description and upon referring to the drawings in 
which: 

[0011] FIGURE 1 is a perspective view of a partially disassembled pump 

casing, including rotor and associated paddles in accordance with the present 
invention; 

[0012] FIGURE 2 is a section view of the pump, including the rotor and 

paddles of Figure 1 , illustrating the operation of the pump according to the present 
invention; 



[0013] FIGURE 3 is perspective view of a paddle according to the present 

invention; 

[0014] FIGURE 4 is a schematic, lateral section view of a paddle and portion 

of the rotor according to the present invention; 

[0015] FIGURE 5 is a section view of an alternative embodiment of the pump 

according to the present invention, having smaller rotor disks; 

[0016] FIGURE 6 is a perspective view of an alternative embodiment of paddle 

according to the present invention, having a guide for enhancing the operation of the 
paddle under certain conditions; and 

[0017] FIGURE 7 is an end view, with a portion of the casing removed, of an 

alternative embodiment of a pump in accordance with the present invention, 
incorporating paddles in accordance with Figure 6. 

[0018] While the invention will be described in conjunction with illustrated 

embodiments, it will be understood that it is not intended to limit the invention to such 
embodiments. On the contrary, it is intended to cover all alternatives, modifications 
and equivalents as may be included within the spirit and scope of the invention as 
defined by the appended claims. 

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS 

[0019] In the following description, similar features in the drawings have been 

given similar reference numerals. 

[0020] Turning to the figures, a rotary pump 2 in accordance with the present 
invention is illustrated in Figures 1 and 2. It comprises a shaft 4 to rotate about a 
longitudinal axis, the shaft driven by any appropriate means of power. A rotor 6 is 
centrally secured to the shaft. The rotor has a body with a cylindrical surface 8 
extending between spaced ends 10. At each end 10 a rotor disk 12 is secured as 
illustrated. (Rotor disks 12 may be formed integrally with rotor 6 or may be made 



separately and then secured to rotor 6.) In the embodiment of Figures 1 and 2, rotor 
disks 12 are of a greater diameter than that of rotor 8. In the alternative embodiment 
illustrated in Figure 5, those disks 12 are of the same diameter as that of rotor 8. 

[0021] A housing 14 encases the shaft 4, rotor 6 and rotor disks 12, providing 

an internal cavity within which the rotor operates. The housing 14 has interior end 
walls 16 adjacent to the rotor disks 12 and an interior side wall 18 extending between 
those end walls 16. A fluid inlet port 20 and fluid outlet port 22 are provided at 
spaced locations, as illustrated, in interior side wall 18. A first portion 24 of the 
interior side wall of the housing is cylindrical and curved with a constant radius over 
an angle of about 180°. This portion is spaced a constant distance from confronting 
portions of the cylindrical surface 8 of rotor 6. A second portion 26 of the interior side 
wall of the housing extends between the extremities of that first portion 24 of the 
interior side wall 1 8 and is of curvature of greater radius than that of the first portion. 

[0022] As can be seen in Figure 2, the cylindrical surface 8 of the rotor 6 is 

proximal to the interior side wall 18 of the housing at a point 27 between inlet and 
outlet ports 20 and 22 respectively, and is located about midway on second portion 
26 of interior side wall 18. These inlet and outlet ports 20 and 22 are located in this 
second portion 26 of the interior side wall of the housing. 

[0023] A plurality (four in the illustrated embodiment) of equally spaced, 
similarly contoured pockets 30 are provided in the rotor 6, extending longitudinally 
across its cylindrical surface 8. 

[0024] A paddle 32 is secured to rotor 6 in each pocket 30 at a pivot point 34 
located in a rearward side of each paddle 32, for movement of the paddle between 
an extended position with a portion of the paddle extending outwardly beyond this 
cylindrical surface 8 of rotor 6, and a retracted position wherein the paddle 32 is 
seated entirely within its corresponding pocket 30. These paddles, one which is 
illustrated in more detail in Figure 3, are of similar shape and configuration, and 
extend longitudinally the length of the pockets 30. Each paddle 32 is spaced from 
adjacent paddles 32 so that there is at least one paddle position between the inlet 
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port 20 and outlet port 22. The paddles 32 and pockets 30 are configured, as 
illustrated, so that when the paddle 32 is in retracted position, it provides an interior 
surface which conforms to the cylindrical surface of the rotor and closes the pocket, 
and between that position and when it is in extended position, it bears against the 
interior side wall 18 of the housing 14, while still closing its corresponding pocket 30. 
A bias means, preferably a leaf spring 35 (Figure 3), is provided in each pocket 32 to 
urge its corresponding paddle 32 towards extended position, but to allow the paddle 
to move towards retracted position under urging of the interior side wall 18 of the 
housing, which acts as a cam surface, during operation of the device. 

[0025] The rotor disks 12, housing 14 and paddles 32 are constructed so that, 

during operation of the device, fluid entering housing 14 through the inlet port 20 is 
carried by the rotor, in compartments 36 (see Figure 2 for example) formed between 
adjacent paddles 32, the rotor surface 8 between those paddles, the rotor disks 12 
and corresponding portions of the side wall 18 of the housing, until those adjacent 
paddles encompass the outlet port, at which point the fluid is expelled from the 
housing as a result of the diminishing volume contained within that particular 
compartment as it approaches and passes the outlet port 22. 

[0026] Additional strength for the pump is accomplished by providing outwardly 

extending shoulders 38 (see Figure 3) at opposite ends of paddles 32. These 
shoulders extend into corresponding pockets 40 formed at appropriate locations in 
the rotor disks 12. These pockets 40 are formed, as illustrated by the phantom 
outline in Figure 7, so as to restrict outward movement of the corresponding shoulder 
38 with respect to the cylindrical surface 8 of rotor 6 when the paddle 32 is at its 
extended position, and to restrict further inward movement of that shoulder when the 
paddle is at its retracted position. 

[0027] As can be seen in Figures 2 and 3, a forward surface 42 of each paddle 

is of arcuate shape in lateral cross section, with the pivot point 34 of the paddle 32 
being the center of curvature of the arc. A corresponding side 44 of the 
corresponding pocket is curved to mate with that forward surface. 
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[0028] As can be seen in Figure 2, channels 47 are provided in lower portions 

of each pocket 30 so as to enable fluid which may seep into the pocket below its 
corresponding paddle 32, to be forced from that pocket as its corresponding paddle 
32 moves towards retracted position during operation of the device. 

[0029] While paddles 32 will normally be of solid material such as metal, as 

illustrated in Figure 4, depending upon the application, paddles 32 may alternatively 
be constructed with a metal core 45 and coated with a material 46 such as rubber. 
Also, the pocket 40 in the end disks may be filled with compressible foam and 
covered with a vinyl or silicone seal sheet. These features will assist in providing 
better seals for the chambers during operation, thereby improving the power and 
efficiency of the pump. 

[0030] In Figure 5, a rotor and paddle arrangement similar to that of Figure 2 is 

illustrated but associated with rotor disks 12 of diameter similar to that of rotor 6. 
This construction of pump 2 according to the present invention, with smaller rotor 
disks then those of the embodiment of Figures 1 and 2, is simpler and cheaper to 
construct. This embodiment will tolerate a wider range of fluid temperature 
conditions and can be probably a smaller size. 

[0031] In an alternative embodiment (Figures 6 and 7), the shoulders 38 of 

paddles 34 may be provided with outwardly extending guides 48, these guides being 
provided at a location near the forward surface 42 of the paddles. These guides 
extend through appropriate slots 49 (Figure 7) in the adjacent rotor disks 12, and 
bear against a cam surface 50 (phantom, Figure 7) which for example is formed by 
an appropriately positioned race in the proximal end wall 16 of the housing so that, 
during operation of the device, as the paddles rotate on rotor 6, extra force is 
provided on the paddles to move them to retracted position across the outlet 22. For 
instance, when fluids have solid materials in them, these solid materials may 
otherwise interfere with the movement of paddles 32 towards retracted position as 
they approach the outlet port 22. 
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[0032] This embodiment of pump in accordance with the present invention, as 

illustrated in Figures 6 and 7, is particularly useful when solids in the fluid being 
pumped are rags, rope or the like, which could lodge on the closing cam surface 18 
of housing 14 at outlet port 22. With these outwardly extending guides 48, the pump 
housing 14 does not need to be configured as a closing cam surface, so that more 
free area with less restricting interventions results at this outlet port. 

[0033] The pump according to the present invention is especially useful for 

fluids with debris in them or for slurries and aggregates. 

[0034] Thus, it is apparent that there has been provided in accordance with the 

invention a hinged paddle pump device that fully satisfies the objects, aims and 
advantages set forth above. While the invention has been described in conjunction 
with illustrated embodiments thereof, it is evident that many alternatives, 
modifications and variations will be apparent to those skilled in the art in light of the 
foregoing description. Accordingly, it is intended to embrace all such alternatives, 
modifications and variations as fall within the spirit and broad scope of the invention. 



